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(54) ADJUSTING DEVICE FOR DELAY TIME BETWEEN TRANSMISSION LINES 
(57)Abstracfc 

PROBLEM TO BE SOLVED: To adjust a phase shift between signals in the same 
cycle even when the phase shift has a long delay quantity exceeding one cycle of a 
clock signal when signals are transmitted simultaneously by using transmission lines. 
SOLUTION: When signals are transmitted to transmission lines in parallel by using 
transmission lines 50a to 50e, 51a to 51 e, and 52a to 52e on boards 50 to 52 and 
transmission lines 70a to 70e and 80a to 80e on a mother board 60, a timing adjusting 
mechanism D is provided for at least one group of transmission lines on the boards 50 
to 52 and mother board 60. Further, signals are transmitted from an LSI 2 to the 
respective transmission lines in a set synchronous cycle and the other LSI 3 receives 
the signals transmitted by those transmission lines. The delay quantities of the signals 
of the respective transmission lines received in the synchronous cycle is detected 
and on the basis of the delay quantities, the timing adjusting mechanism D is adjusted 
so that the signals outputted to the respective transmission lines at the same time 
are received on the reception side at the same time. 
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t, S5SS*tf©SSIalK2 0 a ~2 0e£aS«K 
20 I t, ±T(DilSESS2 0a~2 0 f$MM2 
OmtBL, C4lSSF7O©«»2 0g~2 0m«)Hjh, 

2tt8aaKa£7RBi=ae-r«a«t-e&«. cco-t 

l/f^21 !4, tta?«B&aa&£& 1 9 frfeoaffi 
ttttS«#l=J:yM»**i.4. ft. Sg|°]&©£!tl4 6<@ 

i=Bs**.fti». *fc, s>?asa$i o»~i 

0ea>»Al4B2 (a) fcBE**ir, -£<©te. «*tf 
1H (b) f=*-TJ:gi=, g^I6^g»0)^ (8 
2&ft*) (Bt?l44a) <0-t:U?£ 

B) 2 2T?BRU «4aaLfea&€B9!K&aL 

t. ^oaaaofts-e&aaBaaaasBBrta 
rttLttii*. at. aa (o ic«-r*9i=. «* 
a (RH?f43ffl) a>aa**2 3i=*i**/W/^ 
c*.«$att-4-«tt&a <hb-ci*3«) 

[0 0 4 4] $fc N BlK8l»t, 1514^3.*- (p| 

in** 9 MBcte&m -c&o-t, c<pv;*.$-i 5f=i± 

tt® 6 1 a~1 d*&©T-*f= 



[0045] Sic. 1 6l4ft»H , '<>MS£#«t?3&o 

tfc». *©n»tf-f*/msa**ftitTHJB*-f* 

;HE#£8£-f5. l 7ttB»a*«ife¥«T!<fc-3T, 

aaaa* 1 e^a^LfcHa^^^ 

_i=a»arf4. *aa<o»a-ei*. Bei=sLfcj:3i::, 
T-*ttA*a5i*. caaNMresaso&aaa-i 

• \zmiJ-ti. S5E7 i -5'|g±^IS4l4, aEB»-C< 

t, B6i=jjrt-B*A~D£B«i=»±-r*. cmw 
«*A~D©a4flrjsi4. H6i=*rj:9i=. aaa-? 
oa£aaj:utaaanHUi-c^«. waasLfca 
^a~di4. T—^asA^asfcjiy, a i~su roe 
aaai a~i di=ea**i*. 
[0046] »;tT. i BBHiuaBifa-eJiot, c 
fl>KiattHi¥ai si*. «rEaa-y--f ^/n=fei^r. e 
aaai a ~i •i=ea**ifc5 s -5«ayww*#*tt 
e-r— ?A**«6t^L-c»rfc. *®naa*£a 

£roamfiS3siW=1i!lE»BLfc4B©*--4i 
d>aB*n~r4«Mjr«. w©Pl$&iii^K (8 

sseiffi^ps) 1 8©art*B3i=Js«-r. ». hh-c 

-c. Pj^fefii^Ki 8 1*. asoaaitn ratios a 
ommme o a ~ 6 o f tffcwzmnzti. % i sa© 
aaaeoai=ttaaA^A7]$iii-&. aaa 

ffi^SlSI4. 7H0>2A^jg©ANDls3S7 1 a - 7 

1 e£^%. ^i0and[5]ss7 1 attaeaaa^j: 
T-f a £A<\a a24i>La70ANDaa- 
7 1 b~7 1 g i4. aidi'uaeaioaaaeoa 
~6o f izn&L. ** % tt&ir&mmsto&tobT- 
$iAt*<A7j**v«. Sot. B4o>«T?tt, as'aa 

kft4SaOgl5§l6 0c, 6 0d©fflA. EP^. PJ^ 

a*eaa3 raw^4 reftaaLfcaa^roik* 

T*«UJBH>a-C*-* A*«&AND0tt7 1 a -7 1 g 

caa4*i*ot!, p)giic*-r«fcai-s aift^ua4 

<DANDlslg&7 1 a~7 1 dO)^<Da3AA<" H" L/^ 
/I/. SyroM53&^Lft7©AND|aIES7 1 a~7 1 d 
<DHJ*A<" L" U*fl»fcfcy, wtl^7Pfir)ANDlslB 

<otB*«!E©ffl^ti- d 1 1 1 ooo) *<. aaa4i= 

»LTir-$ A(J>51S^rai43 r-efcSCi^t. PJ 

«r=, 0<7Lf4WE«a^ii-A< (1111100) -ei4aa 

^Kl44r. (1 1 1 0000) -CI42 r. (1100 
0 0 0) "Cttr, (1 00 0000) t?f4g®B#Hf4" 
o" kWMiih. 

[0 0 4 7] 01f=Hor. HtFET^^- (SSfiftS 
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¥&) 1 5tt. ffnenfflttai^jsi 8#&niLfc«-e& 

&8l a~1 a-eof-f (Dlllr 1~r4£5lt, 
C^OgMfir 1 ~r 4l=aS-2HT» ft 1 ttL*L£4 
CDfiil&& 1 a - 1 d IZW Xt^ttXtm rA~rD$ 

[0 0 4 8] 1 Olta««R36*a-CfcoT, 
©iIBMrA~rD£, »«r«fiSUIKi a~i d|- 

5 1=. iWB«-*-rs>$r»a««i ba~i 

>y«il0a-10ttt, 02 (a) (=#rj: 5 

JB«t6«*l=l4» 2ll©iIBIs]S&2 0a. 2 0b£& 
SHS&2 0 i «jg«W4J:3l::. -feU** 2 l*<ffl£B 

W©M»¥84 5 ZfttfLtZ. 
[0049] 3)tfC, MCHMtttll^Sl 8, 

[O050] pjHICfclNT, 1 X'lt. 

fl*l*Rr£*ffl©ISil«(=fT;Mi.«. £0*fK*l=tt. 

HawoMea-^si 6&mwi-*H9A4smmii 

L, HW-f^VhaMIIItt**.*. ^f-^S2flt PI 

bp*, PifflA9«£¥Si 7Miei:«t "low" o 
■Ol>0>mi6tism%&tZ< l CCD "LOW" l/K;t,©« 
n v$fl»© i nj|S€lg7L«JHm. MtttKtHD 
6ic^-rj; ; 5iz^nvi7if-^(04^^»-efeor. c© 
JBMtfHJIIHM^'Ca*. t— *$6S¥R4 
fis 1MB "Low" u*Jl/©H»«*©ffl*«©BfjeJII! 

n («s.tf^n y ^«^©ijaj«i©»isi) ©&&«(::. 
-* A~Datfw»«##T-*fl:ti#«5*&is 1 ~ 

S5«>fiS|»1 a~1 e!=fia**l«. 
[0 05 1] *©£, X-rv^S3TJI±s 

i s*t, sdsa "low" i/K/u©p»Hg^«m5©fi2s 

WI1 a Stf f-# A*¥Re S«t«BLfc4»S4»* 
*MrU C©HW8*©ft«*<«lH4:h.44:. X^<y7 
S4-C, C©HjHff*©£ffl»$. frfiSCtSl a~1 
d-C©ff-9©a8S<D*ttatt«Ar o 

[0052] ttt\r. xt*:7s6~s8T'I*, 

8*«, S&1&U LSI 4 ©©&&!& 1 a~1 d£ 
«fc40(Df-*A, B> DA^S?|cSl|5lLfcA>S 

1 m&mmm<D®®tiiz o * 

©aa**-C©a»|BI r 1 ~ r 4 
[0 0 5 3] tMBX?9?S 1 2©&t*, Xf7?3 1 



tx$- (ssfi^g^is) 1 5 36<fitrias#&i r 1 

~r4©9*ft*fi^8*ja (He-«HJmt 1) 
L, :o«flrl £fi*J$Hrmax ftS. *l=, Xf 
y?1 4~S1 7T?te, 7X$-1 5fttftGftXB»nr 
max £ttGfrB*N z 1 ~ r 4 £©seSJ**U *©*SH 
ff&*L«ftT-9A~D|fl)©tt4gXu£. rA 
(= rmax-r 1 =0) s r B (=rmax-r 2) , r c 
(=rmax-r3) v rD (= rmax-r 4) t~?&. 

■c. xf*^si 8~s2i-eis. s&ttK£?Bki 9 
i*. mtzmbhtcikftXlsTA, re. vcrVtD£ 

*i «^Lit4©e2itteii a-i dicsfA-r^tgjs 
■wjfcL-ctBwsfcfcc* «i&^L«4©esHie 

1 a-ldM-fS^MSlOa-IOdi - 

SilBlI*" 0" l=U-h»hLfc«, ^©fiA-r^til 
STOR r A - r D t=MW -S fc*K, £W=* UTHaffl 

flre©&*& r o s-na-fi* 5 s 

1 o e&®mi.T. M5<ofcmmi eomm&zmm 

[0054] ^^©f^T^fitrlsvx^ 
-1 54«if©j:5tfliifr*^©»tt*Kwr«. fits 

sim&Lh*.=>\zffiizwmn. en*, 
ira $«* l . *mm&®mz nmj ? mzx h t 

WT^. 1W©1*©LS ITJI4. 1 0 0ms 

ecT?l°c^fr-S>ig^3&§©-e, 1 O0msec«|::p]# 
■ l M<7i\,Zm.fttZ>. -7X^-1 5 1*. ■?-©«}, ;^©J: 
?lc4,*JBfT?#S. HI*, gjI^Kl a~1 d©agfct* 

•> h©-r-iii=/<yT<*»«tt4#ii*^i= % -e©e<y 

3Sx5-A^i:fc ; f—J'©SjSA<i5ST?feS. *fc, ffe 
©flBfO^at L-CI4, \*v HtjEWftft/<yT^«tt 
$VX$-15tfM. t'v ^©tE3il=7-©£aiBt 
l=, *©isHlXv-$±i:fctfy h€1»IELfetl. B«i 

K^ft&LTtt. aSlftt/ffZOLS I 2. LSI 336 

t/icesi^ss 1 a - 1 e ©'>< fc 1 1 « Rr^aa-iz >v 

W*. 154^1*. ;SSA<1 Ccfclt^ftt-St, fi^X 
4ri-I4St^/sec XL»£±C5©Tf, 1 0°C©;g^ 

[0 0 5 5] S6or, *^JS©}fJl§-C(* s mWiHtilr 

jMC(u«Mn (**«, f p«>^e#©a»s«) 

Si a~1 d£«fc*«#A~DBJ©fi»SHl^lBI©SI 
^SiSttBl a~1 dlC»^U^?,©-0. 07 (a) l= 

^J:5I=, «*tf. m#A(c«Lv WBWn?? 



(8) 
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«#© 1 ««a±«i«sw«* *-3»#-cftor 
mm (b) i=**-*3i= % m^B^tsm^co^m 

f0 056]^,mi©LSI 2f}<^^ij3>l-0-=y 
"CS>y» S£2©LS I 3ff*=E>jTiSi&i$-&1$T*l*, $ 
-f S>ySSg«HSl 0a~10e, 7X^-1 5, P8j 

ffi#si 8&i;saas&¥«i 9£-*©ls m 

ls i« («*tf«y«) «MMbm«l=4c«. c© 

*£l=tt* »J&. m#<7)y$->/*X*<&gfCfcS„ 
[0O57]Sfc t $2iffi©j&g-ei*. $"<5>^KII 

Ml0a~10eJ6Ml a~1 • l=MftLfc 
*<. *©tt. g1«LSI 2l=fl*U XI*lfi2©LS 
I 3lCftjgL. aiCli. «1»tf»2«)LS I 2. 3© 

ibss-ci*. mswe&ftssi efc*ws>ynaa«i 

0 e £6E2i LfcA ? . C©£iM*gS§1 e li. pl^Sfg^ (Ifl 

©£j§ffl-t? &■&©-*?. c^^^s^yiHS^flti o«i± 

[0 0 5 8] B8I±, p«-9--<->;u, c©w»HM$;i< 

■r. «rs^tfi©»ffi-ct*, select 
fc" low" i/^^©iami»s#©ffl*»iyitLfc4<» 0 

8 -CI*, PMJHH*JW*, S6©eSI»S&1 e IZ^^ffi 
***VCl»* "H I G H" ©BNMA< "LOW" fcft 

«*m Wpv* flHWO 2 Bttia-agim) £ » *©&© 
>d?> «#© 2 a m#© jaia t ©dtraiMc&s **i 

6. C©E»11g-*l© "H 1 GH" frb "LOW" -^©S 
TV PI IRWM 9 JWDWtom f=f*. T-*»Sfc¥R 

4i4iwaHJ«a*i:ra-a»©M*36*L. c©is^ 

l*7*-*ffi**S5KJ:yfiattBl a~1 dlcfiit* 
4l* (BH-ei*teatt»1 a, 1 b©*©«*£JiVT 
I**) . Stot. EWil^© "LOW" "H I G 
h" ^©£±ya«=tt 4 com (BJBxy?;) -e, g 

2I&81 a~1 dfzf*. "LOW" A^S "HIGH" IC 

■tM'fjWDttTST* (BP*. MRxviHto^ ny$fl 

*©2JSJQ©J0!ril|-C) "HIGH" fto 

t. Hfflx7?©tttt©9 ny 9419a i«naJRM 
(**s»ra) -ci*. a*, eseei a~i d©«#i= 

KfttMK. HMftOMi 8*<lttBWSKM9;M*-o 
C*i«fi38Bh a~l dCW»OSM(»*fi-^tttt-*- 
2flMM©tt«X P v*«*0 1 Ji81£i® 
A*«*7f*oT*, CilWMBattfiXl/StttfJ-C 

2jMi*tt*.*«*-c*o-c*. #«#ra©ssa*tt 



[0 0 5 9] B0l*Rffl1K£;i'att<Dfll&ii*-. 110 

&±LfcBSr*. 5 s — *«S¥«4tt" L" U^JUDflW 
£SS£-f-S. c©fg#©" L" b-«;u©tic^i*5D^<7 
fi*fl>Bf3e«3B» (H-ei*6H«#) «fiW«. cafg 
5 f = «fc y £ 1 a - 1 d fc{5& 
ffMttUWkl 814, ttBflraa" L" L"<;u 
©tt»#6«»«ttLfcCfc«ttHiU =©«»««« 

HffliK2/p©MttftjafcBBrr*. c©0ijt?i*. rim 

fa* f ff*l©2ffi»i§©H 
»xys?-e^-ii*±#«4 4<" h" u^;u©«^«* 
41. =©M«f-*ll«i«l54»MaM«i 
1 direa**., COffl©?!*!*. inafttlOJMtoJ: 

[0060] 01 ottHJJKH'? ;u©Mlwf6©ff|^ 

■to mmt. iiru;s2(dls i 2. 3*mi%©ss 

««flfS©^;Uha;Pfctt'3T(T5**$«U. I^SB-y- 
jwftfr^^n S3;u©HJ©lc,fcy v ilLS l 2. 3 
MBJJKM'^MrA*. ha;u$!i^i^-'5©liL s 
I 2&l*LS I 3©-^, Xli&©IiSIA'ai^LTtfil 

[0 0 6 1 ] B 1 1 l«WS*it©»IS©*»«t«^. 
P9BI». Bi©3BBtmns&ffl=3U Kf=. ^2© 

LSI 3' A^P>S1©LSI2• l=»Lfi-^*eaf* 
«IB*ftJtDLfct©-e*i. mi»t/m2©LS 

1 2* , 3* izli, #4r, T-5©l6±Ri;«^«tf5 
f-5fflIfS2 5. 2 6i. T-*Atii:*J3M£2 7 N 

2 8t^{S^-S>. ^©fB!©tSJ5g!4, ttCHI &Hfl|-eft 

[0062] hi zi**mmo>BB<Dm2o%Bmzm 

3©LS I 3 0$}#^-h*5 2^7-y ! -^-K6 0|r 

«8iLfct©-e&«. 

[0 0 6 3] ttESSOLS I 3 01*. ffl»A*«©L 

5 I 3t3£51JIC, JKltCl^Llt5©finStRBl a~1 e 

l=8HH3*t, WWCB, flia^2©LS l 3 tPiff 
f=. ^-5A^|g3 1 ?-*«»^K3 2£*» 
•O. m3©LS I 3 0IC**f5Lr, MUU!i*IR1 8A< 
S3©LS I 30©/1?-K52±© 
eSttRS 2a-52e (013 #!H) ©7^-*- K 

6 OififtKIt, 5 >yS3S«« 1 0 a ~ 1 0 e #B3 

a*<%^. eft*©* s swumm io a ~io 8 

fC«fcySS^tiS$H5. fII2^2©LS I 3©*- 
K6 1±OfiiStUl6 1 a~5 1 e ©"T-y—TK— K 6 0 
atttlCt. 5 >T 5 V>f|SSmi!l 1 0 a ~ 1 0 a 
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zti%f®24$^?mm®mi o a ~i o«i4, z 
Sfts. ftko$fi£i40i £i^re& sot?, 

[0 0 6 4] SIC. 01 3 14ST 3 ©&$0IJ 

— K5 1, 5 2±©fij£fgg&5 1 a~5 1 e % 5 2a~ 
5 2 e ICE® L fc£*©$f Y 5 >{mH 1 0 a ~ 1 
OelCjIO^r, ttffl#-K60±fl)fiaMIB50a~5 

0 e ©Tf-,f- K6 OiE«l=t, * -C 3 >^|Sg^fI 
10a~1 Oefi<BB£*L*. Sfc. C*t*©*-f5> 
^H&ttfll 1 O a - 1 0 a l=#J6 LT. JiSMISS¥f5 

1 9t, l^^ai¥Si 8i»«, COSHMtt 

i o e*a»Lfcitt«©B««#a«;7 i -*4tA***i 

[0 0 6 5] ffiot, #fe»0f-ef4. »K-h*6O±0as 
i£l$2§5 0 a~5 O eT»©5 0(DTr— ^OJSSWra*^ 

T+f-**-K6 0±©teIillSg7 0a~7 
0 eatfl£2i$£g&8 o a~8 0 ei, K 5 1 JtO£ 
j£fgg§5 1 a -5 1 • £«:ftMr=iMlfe&&Urc0 

5 -dot*-* asm«tfH-«m=Bift£:ivc. to 

K6 0±(0feaa»7 0a~7 0efc, #-K6 2±0 
££HS& 52a~52et mittM L 

[006 6] (sj, 01 5l=«-r*3l=. ^tf-*-K8 

o±©e3y»a7 o a ~7 o e&tfe&ims o a ~s 

Oel; ( 94 5>?H&tiM*1 Oa~1 0 e £E 

a-r « ainf *t« . msir soa-soe, 

elites 1 a~5 1 e, e^|SK5 2a~5 2e, fg 
ii$87 0 a ~7 0 eat/fiiH^SS8 0 a~8 0e-eO 

coo6 7] K±a>R«i>tt. 6fiaM«i=fl*fc 

8»0***T--*£flIi***a03!IW$a*, JEI= 

[0068] 

0&®0fii§lfgF&&tf Vtf-T*/ W *@£S±©tetjt©i£ 

©fiai«B©*< t* 1 m=ff*fittaiE*N£fl»-*- 



auftBK&aiu co£&Lfc<g#$&«-#-&©-e. c 

0#fi*«0BH» (&«XU) J&<. fci«D?i*fi 

Sfi*fiffi=ttUnj#, c4i«HKft0e£<«a-£fe?ft 
[BE0lSj*&Siis] 

B*m®nB£B0±fmjft$K-*-B-e&<o. 

[02] (a) l4HHffiO^@ICfel+5^W*5>^iaa 

MftoftAt&iirB. hb (b> ttjw-r s>?»ib» 
erof6o^$^-r@ % 00 <©) ii^$-r 5:>2*sig 
»»©»::»©» fig * s-r ut? h o 
fa 3 3 H£tt©Ktt©iaffittffi^&©nttftj££*r 
an**. 

■5. 

rn5] @sgis©&sf=£if&HM4K9Junr©tt» 

(063 H3liB-©KSl=£(fftnffi?4?JM*T!©ttftt 
©B-fira©aEa©&ta. RtfSA-r^tSSfioas 
©«*£Bwr4HT»**. 

[0 7] (a) I4<I#A. B, CO&faXU©^ 

wrsH, (b) i4*nteojgji©s!isoiftw@T?& 
108 3 i^«?-y--f^;uo^flfij$^-ria-r?35«. 

[093 ®mV-'(<7JlsO>tiL<D%.Mm£7jii-®T'foZ>„ 

[010] BBtf'f$Jl»©£|cfe©B»«fc3<-rH'Cfc 

s, 

[0113 *xto»mmn i ©BBBtswe* 
s. 

[01 23 *£tt0KS©ft2®X*ft£ai-*-|g-e& 
[01 33 *£&©»»©* 3 ©x«ft£jjc*-H-e& 

[014] (a) l*«*A, C©ttftXU©«*« 
RflfSfl. (b) tt(S*©^*a-©BI»©«^©» 

W0-e&§. 

[01 53 *«n©9Htt©x»ts$«t-«fte»tt»n© 
s8*m©nssB©&fMuroj*£*r*aHrft 

ia-ie mm 

2.2' ElOLSl C-7JO-f/<-<X) 

3.3' 3T20LSI MJSWfiUX) 

4 f-$M¥a 
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